Introduction
The long-term aim in the treatment of type 2 diabetic patients is prevention of complications. Efforts to ameliorate immediate symptoms and signs of diabetes might, however, improve patients' quality of life in the short term and increase their motivation for lifestyle changes and medication. Despite the central role of symptoms and signs in the treatment of type 2 diabetes, few studies have studied the prevalence and duration of symptoms and signs at diabetes diagnosis [1] [2] [3] [4] [5] [6] [7] . Associations between typical diabetic symptoms and glycaemic level, blood pressure (BP), and weight are, furthermore, ambiguous and documented for a few symptoms only [1, 2] . Clearer insight into these associations might help discover which symptoms and signs have a potential for improving screening activity and treatment quality in newly diagnosed type 2 diabetic patients.
We report the prevalence and pre-diagnostic duration of diabetic symptoms, signs and complications, and their association with glycaemia, BP and weight, in a populationbased sample of 1,137 patients with newly diagnosed type 2 diabetes.
Subjects and methods
A total of 474 general practitioners (GPs) volunteered for the study Diabetes Care in General Practice, a randomised controlled trial of structured diabetes care [8] . From March 1989 to February 1992 the GPs included all patients aged ≥40 years with newly diagnosed diabetes (n=1,543). Diagnosis of diabetes reflected normal diagnostic procedures in Danish general practice, i.e. diagnosis was based on raised blood glucose values and/or typical diabetic symptoms, and was subsequently confirmed by a single fasting whole-blood (plasma) glucose sample ≥7.0 (8.0) mmoL/L [8] . The protocol-based exclusion criteria were: life threatening somatic disease (n=50), severe mental illness (n=50), or unwillingness to participate (n=62). Furthermore, 47 patients were excluded from the analyses because of treatment with steroids at diagnosis. Of the remaining 1,334 patients, 14.8% (n=197) were excluded because they were diagnosed outside general practice, their data consequently At the time of diagnosis the GPs, with the patients, completed a questionnaire about the presence and approximate duration (number of weeks) of 16 typical diabetic symptoms, signs and complications (Table 2 ) selected on the basis of a literature search and interviews with experienced diabetologists. In addition, patients were asked if they had any other symptoms. The GPs also stated the reason(s) that initially led to glucose measurement, partly in four closed-ended questions (presence of symptoms or acute disease, high age, overweight, and prior sub-threshold elevation of blood glucose) and partly in an open-ended question allowing additional reasons to be stated.
Samples for diagnostic plasma or whole-blood glucose tests were drawn after a minimum of 8 h fasting and analysed at local laboratories (n=72). A factor of 1.15 was used to convert whole-blood measurements (n=678) to plasma glucose (FPG). Measurements of HbA 1 c were centralised. Other methods used have previously been reported in detail [8] .
Informed consent was obtained from all study participants. The protocol was in accordance with the Helsinki declaration and was approved by the Ethics Committee of Copenhagen and Frederiksberg.
Univariate analyses were performed by routine statistical methods. The association between each risk factor, i.e. FPG, HbA 1 c, BMI, and systolic BP, and each of the 16 symptoms, signs, or complications was analysed by a logistic regression model using the individual symptom as dependent variable (present/not present) and risk factors as independent variables. Adjustment for macrovascular dis- ease was not made in models with foot ulcer, gangrene, angina pectoris and intermittent claudication. All symptoms, signs and complications associated with FPG, HbA 1 c, BMI and systolic BP in unadjusted analyses at a p value <0.10 are reported in Table 3 . Statistical significance was defined as a p value <0.05 (two-sided). All analyses were run on the personal computer statistics package SAS for Windows, version 8.2.
Results
Baseline characteristics of the patients are presented in Table 1 .
Classic diabetic symptoms such as abnormal thirst, frequent urination and weight loss were common (Table 2) , and 628 of 1,137 patients (55.2%) reported at least two of these symptoms and 24.2% reported all three.
No symptom, sign or complication other than the 16 predefined ones was reported by more than 3% of patients. Each of the glycaemic symptoms and signs had been present for less than 3 months before diagnosis for most of the patients whereas cardiovascular complications had often been present for years (Table 2) .
After multiple adjustments, six symptoms and signs, i.e. abnormal thirst, frequent urination, weight loss, genital itching, stomatitis and visual disturbances, were associated with both FPG and HbA 1 c (Table 3) . Furthermore, fatigue and confusion were associated with FPG, and balanitis (in men) with HbA 1 c. Only one symptom was associated with systolic BP whereas two were associated with BMI. The nine symptoms and signs associated with the glycaemic level were common and 89% of the patients presented with one or more of these.
When interpreting the odds ratios in Table 3 , the exponential relationship between the continuous independent variables and the symptom and signs should be noticed. For example, the odds ratio of having the symptom abnormal thirst is 1.37 times as high (1.17 to the power of 2) for someone with an FPG=11 mmoL/L than for someone with an FPG=9 mmoL/L (all other covariates being the same).
In 861 of 1,137 patients (75.7%) GPs reported that the diagnostic blood glucose was measured because of the presence of symptoms or acute disease. Other reasons that led the GP to the initial glucose measurement were weight increase (5.6%), previous sub-threshold elevation of blood glucose (4.3%), or hypertension (3.2%). No other reasons were stated for more than 3% of the study population.
Discussion
In newly diagnosed type 2 diabetic patients, abnormal thirst, frequent urination, weight loss, genital itching, stomatitis, visual disturbances, fatigue, confusion and balanitis were common, of short pre-diagnostic duration, and associated with glycaemic level.
A Dutch study from 1999 to 2001 [9] found that approximately 75% of diabetic patients newly diagnosed by GPs had one or more symptoms typical of diabetes, which suggests that the fraction of symptomatic patients has changed little within the last decade despite changes in diagnostic criteria and increasing focus on the disease. In the United Kingdom Prospective Diabetes Study (UKPDS) 31.2% of the patients were described as asymptomatic [6] ; this low percentage most probably reflects the low diagnostic cut-off level (6.0 mmoL/L) defining diabetes. In a UKPDS sub-sample (n=438), at least one of 40 predefined symptoms and signs (present within the previous week) related either to hyperglycaemia, cardiovascular or respiratory problems, or adverse consequences of drug treatment, was reported after 2 months of glucose-reducing dietary treatment after diagnosis [1] . Next to differences between diagnostic criteria of diabetes, the large variations in type and prevalence of symptoms between the few studies most probably reflect differences in questionnaire methodology and study populations. Another important bias in all studies, including our own, might be that the prevalence of listed items are likely to be overestimated whereas those not listed might have been underestimated.
Duration of symptoms has been reported by two small audits only [2, 7] . The short duration of symptoms in our study compared with these audits could be a consequence of high motivation among our volunteering doctors, but the relatively high level of diagnostic FPG contradicts this explanation.
Previously, only the prevalence of dry mouth [1] , thirst [1, 2] , stomach pain [1] , polyuria [2] and pruritus [2] has been found to be associated with glycaemic level. The few associations found in these studies might be explained by the timing of the interview and limited statistical power, because of the size of the study.
In contrast with the few items found to be associated with systolic BP or with BMI in our multivariate analyses, the UKPDS sub-study found ten symptoms, signs and complications associated with BMI and four with systolic BP [1] . The lack of adjustment for diabetic complications and treatment in the latter study might have biased the findings.
Our results imply that GPs act on symptoms and signs associated with hyperglycaemia and do so reasonable well, because these symptoms and signs were of recent onset. In contrast, very few GPs stated that elevated cardiovascular risk factors and cardiovascular complications led them to test for diabetes. Danish guidelines at the time of the study did not specifically ask GPs to test for diabetes among patients with elevated cardiovascular risk factors and cardiovascular complications. It seems likely, however, that clinical practice might have changed within the last decade, and screening for diabetes among patients with cardiovascular disease, hypertension or dyslipidaemia has recently been suggested in Denmark [10] .
In conclusion, our study provides new evidence on several aspects of typical diabetic symptoms and signs. First, nine out of ten type 2 diabetic patients newly diagnosed by the family practice presented with one or more hyperglycaemic symptoms or signs. Second, our results provide documentation that nine well-recognised diabetic symptoms are closely associated with hyperglycaemic level whereas few seem to be associated with overweight and elevated BP. Finally, because of the short duration of hyperglycaemic symptoms and signs, our results indicate that compared with raising the awareness of hyperglycaemic symptoms the use of screening models based on cardiovascular risk seems to be a more promising means of early diagnosis of type 2 diabetes.
